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Electrical Equipment & Control Systems 


COURSE TITLE: 

Electrical Equipment & Control Systems 
COURSE REFERENCE: 

EP48 

COURSE DATE: 

Mutually Agreeable Date 

COURSE DURATION: 

03 Days 

COURSE VENUE: 

(LAE 


COURSE DESCRIPTION: 


To successfully inspect and test electrical equipment, Electrical personnel must first 
fully understand the technology of the electrical equipment. After the successful start- 
up and subsequent continued operation, electrical equipment requires periodic 
inspection and testing. 

This will ensure the electrical equipment operates correctly so that production is 
maximized in a safe, cost effective and efficient manner. 

Delegates are encouraged to raise queries both during and at any time after attending 
the course and are also asked to bring with them any technical issues that they may 


have. 


COURSE OBJECTIVES: 


Participants attending this program will: 


Return to their respective organizations equipped with new or refreshed skills to 
ensure that electrical equipment is inspected, tested and operated in safe and a fashion 


EP48/03/20 -1901-CO-V1 Page 1 of 6 


SS Services Office 
Specialized Training and Consulting 


iS) 
= 
cD) 
— 
i) 
Pe 
YN 
— 
© 
5 
= 
Ss 
i) 
os) 
_) 
<= 
cD) 
= 
O. 
= 
= 
oF 
jaa 
— 
qe) 
1S) 
= 
S 
3) 
cD) 
i 
jaa 





that ensures reduced costs. On successful completion of this course, participants will 
have: 

e A better understanding of maintenance purposes and types. 

e A better understanding of inspection and testing methods 

e A better understanding of the updated electrical condition monitoring. 

e A better understanding of troubleshooting procedures 

e Animproved capability in testing equipment 

e A better understanding of safety issues. 

e A refreshed outlook on reading electrical drawings 


e A refreshed awareness of electrical safety concerns 


WHO SHOULD ATTEND? 


This course is intended for Electrical Engineers, Electrical Supervisors and Electrical 
Technicians engaged in the maintenance, inspection and testing of Electrical 
Equipment. Because the methods and examples are generic, personnel from all 
industries will benefit. Participants require a good understanding of electricity and 


magnetism and possess some relevant experience. 


PROGRAMME OUTLINE 


DAY ONE: 


Principles Of Maintenance 
@ Preventive Maintenance (PM) 
e Predictive Maintenance (PdM) (Condition-Based Maintenance) (CBM) 


e Impact of Maintenance 


Maintenance Scheduling For Electrical Equipment 
e Introduction 
e Maintenance and Test Procedures 
© General. 
© Infrared Scanning 
© Fault and Load Flow Studies/Equipment Ratings 
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oO Electrical Equipment Monitoring 
© Maintenance Schedules and Documentation. 


e Electrical equipment maintenance schedules (Transformers, Generators, 
Power Cables, Batteries and Battery Chargers) 


Testing, Troubleshooting Principles and Commissioning Guide Of 
Electrical Equipment 


e Introduction 

e Basic principles in using a drawing and meter in 

e Troubleshooting circuits 

e Checks for circuit continuity with disconnected supply 
e Checks for circuit continuity with live supply 

e Tests and methods 

e Testing devices 

e Testing and Commissioning Methods 

e Testing and Commissioning Procedures. 

e Maintenance of Particular Types of Electrical Equipment 
e Nomo gram for temperature correction 

e Test voltages for Commissioning and Maintenance 


e Recommended insulation values for equipment 


DAY TWO: 


SS Services Office 


Condition Monitoring For Electrical Equipment 
e Approaches Based On Mathematical Models 
© Reliability Centered Maintenance (RCM) 
Oo Condition Based Maintenance (CBM) 
© Partial Discharge 
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e Insulation Resistance Monitoring 
O Insulation resistance test (IR) 
O Megger test 
oO Polarization index test 
oO Dchi-pot test 
© Measuring insulation degradation 
© Insulation power factor 
© Online measuring partial discharge activity for insulation 


e On-Line Monitoring Of Transformers 
© Local Indications 
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O Thermography 
oO PDA - Partial Discharge Analysis 
O Insulating Oil Properties And Tests 


* Test for Dielectric Strength 

Water Content in Oil 

Acidity Test (Neutralization Number) 
Oxidation Inhibitor 

Interfacial Tension Test (IFT) 

Oil Color 

Oil Power Factor Test 

* Insulating Oil Dissolved Gas Analysis (DGA) 


° Understanding cable thermal behavior after installation 


* %*+ + + %*+ * 


© Optical cable Temperature Monitoring 


Generator Fundamentals Maintenance, Testing And Trouble Shooting 


e Principles of Generators 
© Ac Generators 
© Generator Excitation And Voltage Control 
© Diesel Generator Sets 
© Synchronising Of Generators 
© Load Sharing 

© Load Shedding 


e Preventative Maintenance 


SS Services Office 


e Trouble Shooting 
© General Procedure 
© Generator Does Not Produce Voltage 
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© Generator Produce Low Voltage 
© Generator Produce High Voltage 
© Generator Voltage Fluctuating 


e Fault analysis for Generator Control Circuit 


Motors, Motor Controller, Motor Starters Fundamentals, Maintenance 
And Troubleshooting 
e Fundamentals 
Oo Types of A.C Electric Motors 
© Principles of Operation of the Induction Motor 
© Enclosures and Cooling 
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POWER FOR INDUCTION MOTORS 
STARTING OF INDUCTION MOTORS 
Motor Operation at Reduced Voltage 
Power Factor Correction 


e Motor Testing 


e Motor Failures 


DAY THREE: 


Circuit Breaker Fundamentals, Maintenance, Service, Testing And 
Troubleshooting 


e Fundamentals 


Air Circuit Breakers. 

Vacuum Circuit Breaker 

SF6 Circuit breaker 

Oil Circuit Breaker Ratings 

Fuses 

Trip Circuit Supervision 

Circuit-Breaker Control 

Low Voltage Molded Case Current Limiting Circuit Breakers 


e HV Circuit Breakers Maintenance 
e H.V Circuit-Breakers Tests 


e Low voltage Circuit Breaker Maintenance 


Transformer Fundamentals, Maintenance, Testing And 
Troubleshooting 


e Principles of Transformers 


Saturation Curve & Voltage Ratio of Transformers 
Current Ratio & Impedance of Transformers 
Transformer Construction 

Transformer losses and efficiency 

Transformer Cooling & Types 

Transformer Polarity 

Transformer Applications 

Transformer Accessories 

Maintaining Transformers 


e Preventative Maintenance 


Transformer Inspection 
Transformer Liquids 
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Dielectric Test 

General Testing 

Other Important Tests 
Transformer Failure 
Disassembly for Inspection 


@ Common Transformer Abnormalities 
e Transformer Oil Tests 


e Fault Analysis 


UPS, Rectifiers, Inverters And Batteries Fundamentals Maintenance, 
Testing And Troubleshooting 


e UPS Fundamentals 


Rectifications & Inverters 
Inverters 

Batteries And Battery Charging 
Battery Charging Tests 

Safety During Battery Charging 
Mixing Electrolyte 


e Battery discharge test. 
e Troubleshooting Guide 


Summary Open Forum & Closing 
Timing 0800hrs — 1430hrs 
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